
TLE OF THE INVENTION 
SPEECH INPUT TERMINAL, SPEECH RECOGNITION APPARATUS, 
SPEECH COMMUNICATION SYSTEM, AND 
SPEECH COMMUNICATION METHOD 

5 \ 

FIELD OF THE INVENTION 
The present invention relates to a speech input 
terminal, speech recognition apparatus, speech 
£j communication system, and speech communication method, 

=~ 10 which are used to transmit speech data through a 

J\ communication network and execute speech recognition. 

"Ji 

^ BACKGROUND OF THE INVENTION 

*W A speech communication system is proposed, in which 

M 15 speech data is sent from a speech input terminal such as 

C3 a portable telephone to a host server through a 

communication network, and processing for retrieval of 
specific information and the like are executed. In such 
a speech communication system, since data can be 
20 transmitted/received by speech, operation can be 
facilitated. 

However, speech data fluctuate depending on the 
characteristics of a speech input terminal such as a 
portable telephone itself, the surrounding environment, 
25 and the like, and hence satisfactory speech recognition may 
not be performed. 
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In addition, since communication is performed under 
the same communication conditions under any circumstances, 
high communication efficiency cannot always be ensured. 
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SUMMARY OF THE INVENTION 
The preAent invention has been made in consideration 
of the situation associated with a speech input terminal, 
and has as its abject to provide a speech input terminal, 
speech recognition apparatus, speech communication system, 
and speech communication method which can implement optimal 
speech recognition\or communication . 

Accbrding to the present invention, there is provided 
a speech ipput terminal for transmitting speech data to a 
speech recognition apparatus through a wire or wireless 
communication network, comprising speech input means, means 
for creating information for speech recognition, which is 
unique to tAe speech input terminal or represents an 
operation stlate thereof, and communication means for 
transmitting! the information to the speech recognition 
apparatus . 

In the present ii^vention, the information is 
information unique to the, speech input terminal or 



25 



information about the surrounding environment or operation 
state associated with tne speaker himself /herself . For 
example, the information includes the characteristics of the 



speech input terminal itself, e.or. , the characteristics of 
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a microphone fir speech input, information about the 
surrounding environment in which the speech input terminal 
is used, or the speech features of the person using the speech 
input terminal. Tftis information also includes information 
5 obtained by performing acoustic analysis processing for the 
original data obtained from the input means. 

The speech input terminal of the present invention can 
further comprise means for, when a data conversion condition 
for communication base\l on the information is received from 
10 the speech recognition Apparatus, converting the speech data 
on the basis of the conversion condition. 

The speech lPFptfE^eVminal of the present invention can 
further comprise mean^ v for storing the information, means 
for determining whether' ufiere has been a change in the 
15 information in each communication, and means for, when there 
has been no change in the information, notifying the speech 
recognition apparatus of the corresponding information. 

In the speech input terminal of the present invention, 
the terminal further comprise^ means for creating a speech 
20 recognition model on the basis \of the information, and the 
communication means can transmin the information and/or the 
speech recognition model to the \speech recognition 
apparatus . 

According to the present invention, there is provided 
25 a speech recognition apparatus conVprising speech 

recognition means for executing speech recognition 



3 - 



• 



o 

43 

m 
m 
?== 

:w 
■as 
4= 

'a 

o 

w 
a 



i 

processing for speech data transmitted from a speech input 
terminal through a wire or wireless communication network, 
and means for receiving information for speech recognition, 
which is unique to the speech input terminal or represents 
5 an operation state thereof from the speech input terminal, 
wherein said speecn recognition means executes speech 
recognition processing on the basis of the information. 

According to thte present invention, there is provided 
a speech recognition Apparatus for executing speech 
10 recognition processing\ f or speech data transmitted from a 
speech input terminal tnrough a wire or wireless 
communication network comprising means for creating 
information for speeV5K recognition, which is unique to the 
speech input termina\ or Represents an operation state 
15 thereof, on the basis \f ft)\e transmitted speech data, and 
means for executing speech yecognition processing on the 
basis of the information. 

The speech recognition \ apparatus of the present 
invention can further comprise^ means for creating a speech 
20 recognition model on the basi^i of the information, 

According to the present invention, there is provided 
a speech recognition apparatus tor executing speech 
recognition processing for speecn data transmitted from a 
speech input terminal through a wire or wireless 
25 communication network comprising means for receiving 

information for speech recognition) which is unique to the 
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speech inpun terminal or represents an operation state 
thereof from Vhe speech input terminal, means for 
determining a data conversion condition for communication 
on the basis of t\he information, and means for transmitting 

\ 

5 the data conversion condition to the speech input terminal. 

According t^ the present invention, there is provided 
a speech recognition apparatus for executing speech 
recognition processing for speech data transmitted from a 
speech input terminal through a wire or wireless 

10 communication network comprising means for creating 

information for speech recognition, which is unique to the 
speech input terminal V>r represents an operation state 
thereof, on the basis of\the transmitted speech data, means 
for determining a data conversion condition for 

15 communication on the basiaof the information, and means for 
transmitting the data conversion condition to the speech 
input terminal. 

In the speech recognition apparatus of the present 
invention, the data conversion condition can include a data 

20 conversion condition based on\a quantization table created 
on the basis of the information. 

The speech recognition apparatus of the present 
invention can further comprise Weans for, when the speech 
input terminal comprises a plurality of speech input 

25 terminals, storing the information in correspondence with 
each of the speech input terminals. 
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The speech recognition apparatus of the present 
invention can further comprise means for, when the speech 
input terminal comprises a plurality of speech input 
terminals, storing the speech recognition model in 
correspondence wit3h each of the speech input terminals. 

The speech recognition apparatus of the present 
invention can further comprise means for, when the speech 
input terminal comprises a plurality of speech input 
terminals, storing the data conversion condition in 



correspondence with each of the speech input terminals. 

According to the present invention, there is provided 
a speech communication system comprising a speech input 
terminal and a speech recognition apparatus which can 
communicate with each other through a wire or wireless 
communication network wheAein the speech input terminal 
comprises speech input means, means for creating information 
for speech recognition, which is unique to the speech input 
terminal or represents an operation state thereof, and 
communication means for transmitting the information to the 
speech recognition apparatus, and the speech recognition 
apparatus comprises means fo:n executing speech recognition 
processing on the basis of tne information. 



According to the present 
a speech communication systen 



25 terminal and a speech recognition apparatus which can 



communicate with each other t 



invention, there is provided 
comprising a speech input 



irough a wire or wireless 
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communicat\on network wherein the speech recognition 
apparatus comprises means for creating information for 
speech recognition, which is unique to the speech input 
terminal or represents an operation state thereof, on the 
5 basis of speech data from the speech input terminal, and means 
for executing speech recognition processing on the basis of 
the information. 

According to thfe present invention, there is provided 
a a speech communicatioi^ system comprising a speech input 

■)0 10 terminal and a speech recognition apparatus which can 

■31 communicate with each oiher through a wire or wireless 

hi communication netwojn ^wherei n the speech input terminal 

.Iz comprises speech input means, means for creating information 

O for speech recognition, w^i^h/is unique to the speech input 

■yT 15 terminal or represents an Operation state thereof, and 

^ communication means for transmitting the information to the 

speech recognition apparatus, \ and the speech recognition 
apparatus comprises means for determining a data conversion 
condition for communication on t^e basis of the information, 
20 and means for transmitting the da\a conversion condition to 
the speech input terminal. 

According to the present invention, there is provided 
a speech communication system comprising a speech input 
terminal and a speech recognition apparatus which can 
25 communicate with each other through a wire or wireless 
communication network wherein the speech recognition 
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apparatus comprises means for creating information for 

speech recognition, which is unique to the speech input 
\ 

terminal or represents an operation state thereof, on the 
basis of speech data from the speech input terminal, means 
5 for determining a\ data conversion condition for 

communication on the basis of the information, and means for 
transmitting the da^:a conversion condition to the speech 
input terminal. 

According to the\present invention, there is provided 

10 a speech communication \method of transmitting speech data 
from a speech input terminal to a speech recognition 
apparatus through a V r wireless communication network 

comprising in the speecrk inbutjterminal, the step of creating 
information for speech recognition, which is unique to the 

15 speech input terminal or represents an operation state 

thereof, and the step of transmitting the information to the 
speech recognition apparatus, 

According to the present \invention, there is provided 
a speech communication method pf executing speech 

20 recognition processing for speebh data transmitted from a 
speech input terminal through a\wire or wireless 
communication network comprising\ the step of receiving 
information for speech recognition, which is unique to the 
speech input terminal or represents an operation state 

25 thereof from the speech input terminal, and the step of 
executing speech recognition processing on the basis of the 
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information-. 

According to the present invention, there is provided 
a speech communication method of executing speech 
recognition processing for speech data transmitted from a 
speech input terminal through a wire or wireless 
communication network comprising the step of creating 
information for speech recognition, which is unique to the 



speech input terminal or represents an operation state 
thereof, on the basis^of data transmitted from the speech 
10 input terminal, and the step of executing speech recognition 
01 processing on the b^sis of the information. 

hi According to they present invention, there is provided 

a speech communication^eyhod of executing speech 
recognition processing for speech data transmitted from a 
15 speech input terminal through a wire or wireless 

communication network comprising the step of receiving 
information for speech recognition, which is unique to the 
speech input terminal or represents an operation state 
thereof from the speech input\ terminal, the step of 
20 determining a data conversion condition for communication 
on the basis of the information, and the step of transmitting 
the data conversion condition to tne speech input terminal. 

According to the present invention, there is provided 
a speech communication method of executing speech 
25 recognition processing for speech data transmitted from a 
speech input terminal through a wire or wireless 
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communicatiom network comprising the step of creating 
information foir speech recognition, which is unique to the 
speech input terminal or represents an operation state 
thereof, on the oasis of data transmitted from the speech 
5 input terminal, tke step of determining a data conversion 
condition for communication on the basis of the information, 
and the step of transmitting the data conversion condition 
to the speech input\ terminal . 

According to the present invention, there is provided 
10 a speech communication method between a speech input 
terminal and a speech recognition apparatus which can 
communicate with each ofher through a wire or wireless 
communication netwoiflT^cdtmprisirig, in the speech input 
terminal, the step of treating /information for speech 
15 recognition, which is undqjue tp the speech input terminal 
or represents an operation\ state thereof, and the step of 
transmitting the information to the speech recognition 
apparatus, and, in the speech recognition apparatus, the 
step of executing speech recognition processing on the basis 
20 of the information. 

According to the present\ invention, there is provided 
a speech communication method \between a speech input 
terminal and a speech recognition apparatus which can 
communicate with each other thiough a wire or wireless 
25 communication network comprising!, in the speech recognition 
apparatus, the step of creating \ information for speech 



recognition, which is unique to the speech input terminal 

or represents a\ operation state thereof, on the basis of 

speech data from the speech input terminal, and the step of 

executing speech Recognition processing on the basis of the 

5 information. 

According to th^ present invention, there is provided 

a speech communication^ method between a speech input 

terminal and a speech recognition apparatus which can 

_ communicate with each otYier through a wire or wireless 

Cj x 

•Jf 10 communication network coniprising, in the speech input 
'& terminal, the step of creating information for speech 

W recognition, which i^jjn>que to tjhe speech input terminal 

.4= or represents an operation state /thereof , and the step of 

..ri transmitting the information^ to ythe speech recognition 

£1, 15 apparatus, and, in the speech recognition apparatus, the 

lL§J \ 

.^l step of determining a data conversion condition for 

communication on the basis of the information; and the step 
of transmitting the data conversion condition to the speech 
input terminal. 

20 According to the present invention, there is provided 

a speech communication method between a speech input 
terminal and a speech recognition apparatus which can 
communicate with each other through! a wire or wireless 
communication network comprising, in Ahe speech recognition 

25 apparatus, the step of creating information for speech 

recognition, which is unique to the sneech input terminal 
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or represents an operation state thereof, on the basis of 
speech data from the^ speech input terminal, the step of 
determining a data conversion condition for communication 
on the basis of the information; and the step of transmitting 
5 the data conversion condition to the speech input terminal. 

According to the present invention, there is provided 
a storage medium recording a program for, in order to transmit 
speech data from a speech input terminal to a speech 
recognition apparatus through a wire or wireless 

10 communication network, causing a computer to function as 
means for creating information for speech recognition, which 
is unique to the speech input terminal or represents an 
operation state thereof, J arid communication means for 
transmitting the information} to the speech recognition 

15 apparatus. 

According to the present! invention, there is provided 
a storage medium recording a program for, in order to execute 
speech recognition processing on the basis of speech data 
sent from a speech input terminal through a wire or wireless 

20 communication network, causing a computer to function as 
means for receiving information! for speech recognition, 
which is unique to the speech inout terminal or represents 
an operation state thereof from trie speech input terminal, 
and means for executing speech recognition processing on the 

25 basis of the information. 

According to the present invention, there is provided 
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a storage mediYim recording a program for, in order to execute 
speech recognition processing on the basis of speech data 
sent from a speech input terminal through a wire or wireless 
communication network, causing a computer to function as 
5 means for creating\inf ormation for speech recognition, which 
is unique to the speech input terminal or represents an 
operation state thereof, on the basis of the speech data 
transmitted from th^speech input terminal, and means for 
executing speech recognition processing on the basis of the 
10 information, 

According to the pVesent invention, there is provided 
a storage medii^fir^serrdTn^*B^rogram for, in order to execute 
speech recognition jbrocessir/g on the basis of speech data 
sent from a speech inrcut teMinal through a wire or wireless 
15 communication networkA cafaaing a computer to function as 
means for receiving information for speech recognition, 
which is unique to the speech \input terminal or represents 
an operation state thereof from the speech input terminal, 
and means for determining a datfe conversion condition for 
20 communication on the basis of the information, and means for 
transmitting the data conversion \condition to the speech 
input terminal. 

According to the present invention, there is provided 
a storage medium recording a program for, in order to execute 
25 speech recognition processing on the\basis of speech data 
sent from a speech input terminal through a wire or wireless 
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communicatibrL network, causing a computer to function as 
means for creating3rRf ormation for speech recognition, which 



is unique to the speechNinputA terminal or represents an 
operation state thereof\ orKjjme basis of the speech data 
5 transmitted from the speecja input terminal, means for 

determining a data conversion conai^tion for communication 
on the basis of the information, and means for transmitting 
the data conversion condition to the speech input terminal. 
Other features and advantages of the present 
: JJ 10 invention will be apparent from the following description 

iSl taken in conjunction with the accompanying drawings, in 

,.-yj which like reference characters designate the same or 

JE similar parts throughout the figures thereof. 

O 

•ff 15 BRIEF DESCRIPTION OF THE DRAWINGS 



The accompanying drawings, which are incorporated in 
and constitute a part of the specification, illustrate 
embodiments of the invention and, together with the 
description, serve to explain the principles of the 
20 invention. 

Fig. 1 is a block diagram showing the arrangement of 
a speech communication system according to an embodiment 
of the present invention; and 

Fig. 2 is a flow chart showing the processing 
25 performed by the speech communication system according to 
the embodiment. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Preferred embodiments of the present invention will 
now be described in detail in accordance with the 
5 accompanying drawings. 

Fig. 1 is a block diagram showing the arrangement of 
a speech communication system according to an embodiment 
of the present invention. 

The speech communication system is comprised of a 
10 portable terminal 100 serving as a speech input terminal, 
a main body 200 serving as a speech recognition apparatus, 
and a communication line 300 for connecting these 
components to allow them to communicate with each other. 

The portable terminal 100 includes an input/output 
15 unit 101 for inputting/outputting speech, a communication 
control unit 102 for executing communication processing 
with the main body 200, an acoustic processing unit 103 for 
performing acoustic processing for the input speech, an 
environment information creation unit 104 for creating 
20 information unique to the portable terminal 100 or 

information indicating its operation state (to be referred 
to as environment information hereinafter in this 
embodiment) , and a speech communication information 
creation unit 105. 
25 The main body 200 includes an environment adaptation 

unit 201 for performing processing based on the environment 
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information of the portable terminal 100, a communication 
control unit 202 for executing communication processing 
with the portable terminal 100, a speech recognition unit 
203 for executing speech recognition processing for speech 
5 data from the portable terminal 100, a speech communication 
information creation unit 204 for setting data conversion 
conditions for communication, a speech recognition model 
holding unit 205, and an application 206. 

The sequence of operation of the speech communication 
*%Q 10 system having the above arrangement will be described next 

ffll with reference to Fig. 2. Fig. 2 is a flow chart showing 

hj the processing performed by the speech communication 

,j= system. 

The processing performed by the speech communication 
£Z 15 system is constituted by an initialization mode of 

'"it. analyzing environment information and a speech recognition 

-. = =. 

' : = J mode of communicating speech data. 

In step S401, all processes are started. Information 
for the start of processing is sent from the input/output 
20 unit 101 to the communication control unit 202 of the main 
body 200 through the communication control unit 102. 

In step S402, a message is selectively sent from the 
speech recognition unit 203 or application 206 to the 
portable terminal 100. When, for example, supervised 
25 speaker adaptation based on environment information is to 
be performed, a list of contents to be read aloud by a user 
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is sent and output as a message (speech or characters) from 
the input/output unit 101 of the portable terminal 100. 
When microphone adaptation based on environment 
information is to be performed, information for prompting 
5 the utterance of speech for a few seconds may be output as 
a message from the input/output unit 101 of the portable 
terminal 100. On the other hand, when noise adaptation 
based on environment information is to be performed, step 
S402 may be skipped. 

10 In step S403, speech data (containing noise) is 

entered from the input/output unit 101 to create 
environment information in the portable terminal portable 
terminal 100. 

In step S404, the acoustic processing unit 103 

15 acoustically analyzes the entered . speech data. If the 
environment information is to be converted into a model 
(average, variance, or phonemic model) , the information is 
sent to the environment information creation unit 104. 
Otherwise, the acoustic analysis result is sent from the 

20 communication control unit 102 to the main body. Note that 
the speech data may be directly sent without performing any 
acoustic analysis to the main body to be subjected to 
analysis and the like on the main body 200 side. 

When the environment information is converted into 

25 a model in step S404, the flow advances to step S405 to cause 
the environment information creation unit 104 to create 
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environment information. For the purpose of noise 
adaptation, for example, environment information is 
created by detecting a non-speech interval and obtaining 
the average and variance of parameters in the interval. For 
5 the purpose of microphone adaptation, environment 
information is created by obtaining the average and 
variance of parameters in a speech interval. For the 
purpose of speaker adaptation, a phonemic model or the like 
is created. 

10 In step S406, the created environment information 

model, acoustic analysis result, or speech is sent from the 
communication control unit 102 to the main body 200. 

In step S407, the main body 200 receives sent the 
environment information through the communication control 

15 unit 202. 

In step S408, the environment adaptation unit 201 
performs environment adaptation with respect to a speech 
recognition model in the speech recognition model holding 
unit 205 on the basis of the environment information to 

20 update the speech recognition model into an environment 
adaptation speech recognition model. This model is then 
held by the speech recognition model holding unit 205. 

As a method for environment adaptation, for example, 
a PMC technique can be used, which creates an environment 

25 adaptation speech recognition model from a noise model and 
speech recognition model. In the case of microphone 
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adaptation, for example, a CMS technique can be used, which 
creates an environment adaptive speech recognition model 
by using the average of speech for adaptation and a speech 
recognition model. 
5 In the case of speaker adaptation, for example, a 

method of creating a speaker adaptation model by using a 
speaker adaptation model and speech recognition model can 
be used. If a speech' or acoustic analysis result is sent 
instead of an environment information model, a method of 

10 converting environment information into a model and further 
performing adaptation on the main'body 200 side can be used. 
Alternatively, a method of performing environment 
adaptation by directly using a speech or acoustic analysis 
result, EM learning technique, VFS speaker adaptation 

15 technique, or the like can be used as an environment 
adaptation method. Creating an environment adaptive 
speech recognition model can improve recognition 
performance . 

Obviously, a speech recognition model may be created 
20 on the portable terminal 100 side and sent to the main body 
200 to be used. 

In step £409, in order to improve the communication 



efficiency of speech recognition, the speech communication 
information creation unit 204 performs environment 
25 adaptation for a\table for the creation of communication 
speech information. A method of creating a scalar 
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quantization table of parameters of the respective 
dimensions which are used for speech recognition by using 
the distribution of environment adaptive speech 
recognition models will be described below . As this method, 
5 various methods can be used. The simplest method is a 
method of searching 3a of the respective dimensions for 
the maximum and minimum values, and dividing the interval 
therebetween into equal portions. 

The numbers of quantization points may be decreased 
10 by a method of merging all distributions into one 

distribution, searching 3a (e.g., a range in which most 
of samples appearing in a Gauss distribution are included) 
for the maximum and minimum values, and dividing the 
interval therebetween into equal portions. 
15 As a more precise method, for example, a method of 

assigning quantization points in accordance with the bias 
of all distributions may be used. In this method, since 
a scalar quantization table of the respective dimensions 
is created by using the distribution of environment 
20 adaptive speech recognition models, the bit rate for 
communication can be decreased without degrading the 
recognition performance, thus allowing efficient 
communication . 

In step S410, the created scalar quantization table 
25 is transmitted to the portable terminal 100. 

In step 411, the created scalar quantization table 
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is received by the portable terminal 100 and stored in the 
speech communication information creation unit 105. 

With the above operation, the initialization mode is 
terminated. If a plurality of portable terminals 100 are 
present, the main body 200 can store data such as 
environment information, speech recognition models, and 
quantization tables in units of portable terminals. 

The flow then shifts to the speech recognition mode. 

In step S412, speech is input through the 
input/output unit 101. 

In step S413, the input speech data is acoustically 
analyzed by the acoustic processing unit 103, and the 
resultant data is sent to the speech communication 
information creation unit 105. 

In step S414, the speech communication information 
creation unit 105 performs scalar quantization of the 
acoustic analysis result on the speech data by using a 
scalar quantization table, and encodes the data as speech 
communication information. The encoded speech data is 
transmitted to the main body 200 through the communication 
control unit 102. 

In step S415, the main body 200 causes the speech 
recognition unit 203 to decode the received speech data, 
execute speech recognition processing, and output the 
recognition result. Obviously, in this speech recognition 
processing, the previously created speech recognition 





model is used. 

In step S416, thk speech recognition result is 
interpreted by the application 206 to obtain an application 
corresponding to the result, and the application result is 
5 sent to the communicatio|i control unit 202. 

In step S417, the application result is sent to the 
portable terminal 100 through the communication control 
unit 202 of the main body 200. 

In step S418, the portable terminal 100 receives the 
10 application result through the communication control unit 
102. 

In step S419, the portable terminal 100 outputs the 
application result from the input/output unit 101. When 
speech recognition is to be continued, the flow returns to 
15 step S412. 

In step S420, the communication is terminated. 
As described above, in the speech communication 
system of this embodiment, since speech recognition is 
performed by using a speech recognition model that adapts 
20 to the environment information of the portable terminal 100, 
optimal speech recognition can be executed in 
correspondence with each portable terminal. In addition, 
since communication conditions are set on the basis of 
environment information, communication efficiency can be 
25 improved in correspondence with each portable terminal. 

In this embodiment, in the case of noise, the average 
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and variance of parameters in a noise interval are obtained 
and sent to the main body to perform noise adaptation of 
a speech recognition model by the PMC technique . Obviously, 
however, another noise adaptation method can be used. In 
5 addition, according to the method described above, an 
average and variance are obtained on the terminal side and 
transmitted. However, speech information may be sent to 
the main body side to obtain an average and variance so as 
to perform noise adaptation. 

10 With regards to microphone characteristics, this 

embodiment has exemplified the method of obtaining the 
average and variance of parameters in a speech interval of 
a certain duration, sending them to the main body, and 
performing microphone characteristic adaptation of a 

15 speech recognition model by the CMS technique. Obviously, 
however, another microphone characteristic adaptation 
method can be used. In addition, according to the method 
described above, an average and variance are obtained on 
the terminal side and transmitted. However, speech 

20 information may be sent to the main body side to obtain an 
average and variance so as to perform noise adaptation. 

This embodiment has exemplified the speaker 
adaptation method of creating a simple phonemic model 
representing user's speech features in advance, sending it 

25 to the main body, and performing speaker adaptation of a 
speech recognition model . However, speech information may 
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be sent to the main body side to perform speaker adaptation 
by using speech on the main body side. Obviously, in this 
case as well, other various speaker adaptation methods can 
be used. 

5 In this embodiment, noise adaptation, microphone 

adaptation, and speaker adaptation are described 
independently. However, they can be properly combined and 
used. 

In this embodiment, the initialization mode is to be 
10 performed before the speech recognition mode. Once the 
initialization mode is completed, however, speech 
recognition can be resumed from the speech recognition mode 
4= under the same environment. In this case, the previous 

O environment information is stored on the portable terminal 

15 100 side, and environment information created in resuming 
v;p speech recognition is compared with the stored information. 

If no change is detected, the corresponding notification 
is sent to the main body 200, or the main body 200 performs 
such determination on the basis of the sent environment 
20 information, thus executing speech recognition. 

In this embodiment, environment information is used 
for both speech recognition processing and an improvement 
in speech efficiency. Obviously, however, only one of 
these operations may be executed by using the environment 
25 information. 

Although the preferred embodiment of the present 
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invention has been described above, the objects of the 
present invention are also achieved by supplying a storage 
medium, which records a program code of a software program 
that can realize the functions of the above-mentioned 
5 embodiments to the system or apparatus, and reading out and 
executing the program code stored in the storage medium by 
a computer (or a CPU or MPU) of the system or apparatus. In 
this case, the program code itself read out from the storage 
medium realizes the functions of the above-mentioned 

10 embodiments, and the storage medium which stores the program 
code constitutes the present invention. The functions of 
the above-mentioned embodiments may be realized not only by 
executing the readout program code by the computer but also 
by some or all of actual processing operations executed by 

15 an OS (operating system) running on the computer on the basis 
of an instruction of the program code. 

Furthermore, the functions of the above-mentioned 
embodiments may be realized by some or all of actual 
processing operations executed by a CPU or the like arranged 

20 in a function extension board or a function extension unit, 
which is inserted in or connected to the computer, after the 
program code read out from the storage medium is written in 
a memory of the extension board or unit. 

As many apparent widely different embodiments of the 

2 5 present invention can be made without departing from the 
spirit and scope thereof, it is to be understood that the 



- 25 - 



4 



invention is not limited to the specific embodiments thereof 
except as defined in the claims. 
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